Professor D G Evans (London School ofHygiene and Tropical Medicine)
In considering tetanus prophylaxis we must always stress the importance of active immunization. Sometimes, however, I think that the difficulties of active immunization are often exaggerated. It is frequently recommended that two doses of tetanus toxoid spaced at an interval of four to six weeks, followed by a third dose a year later with subsequent doses every five years, are required to give a long-lasting immunity. This I believe is not the case. The first three injections alone are ideal for producing a substantial lifelong immunity and even the first two injections are able to give an immunity of long duration. It has been shown, for example, that persons given two doses of toxoid in 1940 still had a detectable level of antitoxin (0 05 unit) twenty years later and moreover they were able to respond rapidly to high titre (10-20 units) when given a third dose of toxoid twenty years after the second. It would, therefore, appear that persons who have had only two doses of toxoid remain in a sensitive state for a considerable time and are thus probably resistant to infection by tetanus organisms. I was interested in the advantage that tetanus antitoxin has over antibiotics when wounds are treated late after infection. Although the results reported by Dr Smith relate to experiments in mice the same situation probably occurs in man. It is, therefore, important, when prophylactic treatment is delayed, that antitoxin should be used in addition to antibiotics and I would hope that in the not too distant ftiture the type of antitoxin used for such cases would be human antitetanus y-globulin. It should be possible to arrange for sufficient supplies of human antitetanus y-globulin to be available in this country. This is not an easy task but it is being tackled in Sweden, Canada and Holland and there seems no reason why the problem cannot be solved in this country also, particularly if active immunization were practised on a wider scale and the use of antibiotics extended, when the demand for antitoxin would consequently be reduced.
The question of the duration of antibiotic treatment is most important. Although the administration of antibiotics for a particular period after wounding may be effective in preventing the onset of tetanus, there is always the possibility that tetanus spores may remain in the wound and give rise to the disease at a later time. This possibility underlines the importance of initiating active immunization whenever antibiotics are given and of continuing with antibiotics until the wound is healed.
We are often faced with the question of whether a wounded person has been actively immunized against tetanus or not. It would be a great advantage if there were some rapid test to detect tetanus antitoxin in the serum of such persons. In this respect I feel that the work of van Heyningen & Miller (1961) is relevant, for they have shown that tetanus toxin is specifically adsorbed to a ganglioside in the central nervous system. It is possible that this observation could eventually lead to the development of a rapid test for tetanus toxin using a specific substrate (as with welchii toxin using lecithin) and this in turn would give us a convenient test for detecting tetanus antitoxin. Sir John Boyd (The Wellcome Trust, London) I would like to refer briefly to two points raised by Professor Evans. When we in this country began work on active immunization against tetanus, we were afraid that plain tetanus toxoid might give unpleasant reactions, and at the suggestion of Dr R A O'Brien, tried toxoidantitoxin floccules (Boyd 1938) . Administered to 7 volunteers in two doses of 1 ml at intervals of twenty-four to twenty-six days, this preparation produced either no circulating antitoxin or traces too small to be estimated. Some nine months later, when we had carried out some successful experiments with fluid formol toxoid, 3 of these volunteers, who had received no further inoculations in the intervening period, were given 1 ml of formol toxoid and responded as Professor Evans has indicated, producing respectively 2, 2 and 10 units of antitoxin per ml of serum. Thus the first inoculations, though having little or no obvious effect, had produced a 'shadow-factory' ready to spring into action as soon as a further stimulus came along. It is not impossible that such a shadow-factory may be permanent in all who have been inoculated with toxoid.
Professor Evans has emphasized the importance of knowing whether or not an injured person has been immunized. I know of no simpler method of achieving this than that recommended by Sir Graham Wilson (1961) , namely the tattooing of a small T somewhere normally out of sight, say in the vicinity of Poupart's ligament.
